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the expression of various oxidative stress genes. Coated nanorods had markedly less toxic 48 effects.
INTRODUCTION
Mortality of the embryos was noted at 24, 48 and 72 hours of nanoparticle treatment. The 125 opaque and white embryos were transferred along with the medium to other empty wells and 126 inspected in order to differentiate dead embryos (which quickly degrade) from abnormal or 127 malformed embryos. The abnormal embryos were again transferred to their respective test 128 wells. Mortality rate is expressed as the percentage of dead embryos after 72 hpf (hours post 129 fertilisation). Hatching rate (expressed as the percentage of embryos that had hatched by 72 130 hpf) was recorded. Heart rate was monitored at 72 hpf using a stopwatch and direct 131 microscopic observation. Tail detachment, the formation of somites, presence of brown flakes 132 and any abnormalities were observed and noted.
133

Acridine orange staining 134
To investigate the cell death (apoptosis) caused by nanoparticles, acridine orange staining of 135 nanoparticle-treated embryos was performed. Acridine orange is a nucleic-acid-selective 136 metachromatic dye that emits green fluorescence upon intercalation with DNA and is widely 137 used for detecting the sites of apoptosis in zebrafish. Acridine orange can permeate apoptotic 138 cells and bind to DNA whereas normal healthy cells are non-permeable to acridine orange.
139
Acridine orange staining was performed according to previous description (Shu et al., 2010) .
140
Briefly, the embryos were transferred to 1.5ml Eppendorf tubes and stained with acridine 141 orange (5 µg/ml) for 20 min at room temperature. Embryos were washed quickly in 1×PBS 142 and were observed using green fluorescence microscopy. The fluorescent signals from 143 apoptotic cells (heart and eye areas) were quantified using ImageJ software 144 (https://imagej.nih.gov/ij/). In brief, the heart and eye areas were selected using the selection 145 tool, and the integrated density and mean gray value were measured. In each case, a nearby 146 region with background fluorescence was selected for comparison, and the integrated density shaken for 15 seconds and allowed to stand for 2-3 minutes at room temperature. All tubes 160 were centrifuged at 12,000 × g for 15 minutes at 4°C. The resulted supernatant contains three 161 aqueous layers in which RNA is found in the top layer. Each upper aqueous layer was 162 transferred to a fresh 1.5 ml Eppendorf tube and 500 µl of 100% isopropanol per 1 mL of 163 TRIzol® Reagent used for homogenization was added to the aqueous phase and allowed to 164 stand for 10 minutes at room temperature. All tubes were then centrifuged at 12,000 × g for 165 10 minutes at 4°C. Supernatants were discarded by inverting the tubes leaving only the RNA 166 pellet which was then washed by adding 75% ethanol. Following centrifugation the RNA 167 pellet was allowed to stand for 5-10 minutes at room temperature to permit the evaporation of 168 remaining traces of the ethanol wash. The RNA pellet was resuspended in 25 µl of RNase-169 free water and the purity was assessed using Nanodrop spectrophotometer (ND1000) in 170 which RNA purity is defined as A260/280 ratio. only at high doses and GNSs had no effect on hatching at all the doses tested.
245
Heart rate (number of heart-beat per minute) at the end of treatment was observed with a 246 microscope and counted using a cell counter. The heart rate of the nanoparticle-treated 
